Modulation of oocyte maturation by cyclic adenosine 3', 5'-pyrophosphate.
The germinal vesicle (GV) of follicle-enclosed oocytes in mammals remains arrested at the dictyate state of meiosis. Upon releasing the oocytes from the follicles, the meiotic process resumes, leading to dissolution of the GV (GVBD), suggesting that factors in the follicular fluid sustain the meiotic arrest of oocytes. In the present study the spontaneous resumption of meiosis was blocked by the addition of cyclic adenosine 3', 5'-pyrophosphate (cAPP) plus dibutyryl cyclic adenosine 3',5'-monophosphate (dbcAMP), at final concentrations of 25 and 50 microM, respectively. These compounds were ineffective when added separately at these concentrations. None of the other related compounds tested with dbcAMP blocked GVBD. Bovine follicular fluid (BFF) was analyzed for inhibitors of GVBD. BFF was extracted with 70% ethanol and the ethanolic extract chromatographed on Dowex 1-X8 column. The fraction eluted with 0.1 N HCl markedly inhibited GVBD of isolated mouse oocytes in combination with dbcAMP. The active BFF substance and cAPP block spontaneous GVBD of mouse oocytes and may be related substances. The present study supports the thesis that meiotic arrest at the dictyate stage in oocytes is sustained by factors present in follicular fluid and may act in association with cAMP.